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(57)Abstract: - ^P^^SS^S^^ 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a composite material, which allows a high 
flexibility in designing a conductive circuit and allows an 
easy formation of a conductive section having a fine 
pattern, without causing deterioration in an insulator. 
SOLUTION: The method of manufacturing the composite 
member comprises (1) a first process of forming on the 
insulator 1, a photosensitive composition layer 2 
containing a chemical which produces or erases ion 
exchange groups due to irradiation with light of 
wavelength 280 nm or higher, (2) a second process of 
exposing the photosensitive composition to exposure 
light of a wavelength 280 nm or higher using a mask, to 
produce or erase the ion exchange groups in an exposed 
part 4, and (3) a third process of enabling metal ions or 
metals, to bond with a pattern of the ion exchange 
groups formed by the exposure, using a mask to form 
the conductive section. 
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*{±^-?L«*^ftgW§fijg*^^it4®fflfc*5V^Tla^ 

£fc*>'2r4L<. 6 0%£LL-C*>4£J:**J:9*?4L 

[007 5] ±&Lte£d%E.&7£fftlzm$Ltz&fl$: 
3tr4£9lW#{i. ®«0^ffi^J:-?Tf^«-r4£i:* i 

-b. t'-xvmmffimgmtLXimLtz&nM 

^'J*r;^j@l8g#eg«LT#^fl.4^'J*xrQ 

frs sKU 'J # t'cDM-Sltowx try - 

ffl$:l^*-r 4 £fc fci otfW LK&TlfSK. X7;^' 

B. H. Cumpstonij (Nature, vo 
1. 3 98, 51. 1 99 9)-^M. Camp be 1 1 
^(Nature, vol. 404, 53, 2000) 

tmts lt v ^4 J: a tc^azivxmBmzm^ ^xmtLt: 

[0076] v-x<DWBm&<?>mttzwm*&Bmit 
myfrKt'zimLxmtzttmiz. t--x5ri^*L 

T^S§^4^?L^i*:fcLTti0y^Y. A. VI as 
ovMAdv. Mater. 11, No. 2, 16 

5, 1999) ^S. A. JohnsonMScie 
nee Vol. 283. 963, 1999)A<f8£L 
TV^4. 

[0077] 4fc. MIiJWT'S7L^a^^fL«^$:ffi 
3Xh TfWW-i. £ t * f «r^£ *^ , 

tfifiU*. £<7)^?L®t*:tc:o^T<ipiR{f S. H. P 
ark^. (Adv. Mater. 10, No. 13. 1 
045, 1998)^>S. A. JenekheMSc 



H8) 001-345537 (P2001 -chH M 



ience Vol. 283. 372, 19 9 9) A*fB 

[0078] *3t, i*-v*?yj]sztm%-&mi.-c'&t>i\ 

9 0 %U1±, 1 0 0 n raHTg««iii 

L*:£?l£W-r £> >- U *xroy;Wi. < . 

[ 0 0 7 9 1 3r*5 . 2fiMc7)Mffl&®g>T<&=iZ. h -C« 
[ 0 0 8 0 ] 5 7 affl#«WJea»&ft£8 L*:^?lff tt 

-r&fc^, s^affl^«tmjt^iffl&i^*-r^^c. ^ 

flaRfcf, A-B-ciroh'j^ai/^aifj-e-fc 
Js i- vc Afc <k c njFHbtfi BbHMl-XttHz-kZu 

»Jj£-r5^-Wi. Bffl#£?Ll*l*Bk:IlB£;h.§. -e 
OJtft , &f\MW(D5z& b LX (V&mtt* < £Hb § * 

[00811 *1/ v-*w-*4H»a9t fc Lxizmm 

[00821 5 9 umtimm.<F>*x'h mz^mmmm 
t4, =<X7tmiz&m*2^c?>mfrh*&mtttmmx'fo 
9, lttzmmmm^&ztizji^x^mtmzm 

www-* >k>j v-iwa-K'j v-tficfctt-s**^ 

*^30~7 0%^H(ci^$ixS^i:*>*J:i\ 
[00831 #/o^l>^?L«f*<0S7L@«. ffi#8tffiii 
LX v * &* y v-«co4HP*fc* 

-mt mm&co £ v>*^e * y v-$r J: £ & £ b iz 

^y-7-Sr^-r&^ft$:ffl^SC:hCJ:^T. 3*r 
U V-tf)*T*i»Jftl.fc:< U100 nmfelhtf)£?L@£ 



[00841 *jiiB!fi|jt*^f^lg?ix^H^7c^7L««t 
nm&mn 2 /■ 3 b 4 «W^t t ffiWSEJtl£ h 
feKJ^-tSM^rS fflMBE8t£*> 

<7)«L^r* i; ffifL-C'H=$:< Y*4V*ieWL\-,X^hbz\%<r> 

^-rmm^^ET^zb^wm-rh. 
[0085] s 9 nmttmmm.fr ^mmmiz 1 m^m^ 
-$-&irmi±mzmfeztL-r. m«<7)im*um-r&zb 
tfx-%h. mui. -ruyo >y^*y-7-^ffl^T~o 

[00861 «4H«iJ»»S»#a«**fW** 

-7-. ikutu^x— f/wn*if*»Kyx— ■f/i', *y 
ryw— nwrirwiKux^^, #ijtsf. *y-f 

[00871 i^Mffl^)Stt LT#7L«#£ffl^S 
— *yryu— i3j:t^*yx— t-;^;^^ 
1. 2-Sr&ffi&*v»lil. 

±M*tt-**S-^SrW^-i.*yv-Sr^L^tOX't 
[ 0 0 88 1 tK'.M 5 H*^^rS^31S#:fi, 

<ni:dt£^mx^mthzbi^x^h. *y^s 

•y^n*y-7-^'7 7 hn*U v-^rt't fC. ffi^- 

[00891 fit ii<O&aiJtt«0itj5j&^ii, 7 a >y 9 3* 
y 7 h n^f y C b Lv \ 

fztZL. lOOnmPXkcO^Zmf&^&M&Zii. ffh 

ttM&xv^-m<w?m.i±i ojmm&dtb%&tz 
zzx\ mta^m^u^-m^mz^m 
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[0090]ifcl, -TKc 

i*ry (t'^xfi^y) fcty t>?»&j&«rttT*& 
cot. fltfi^ST L k ^M^coii oft/n7?3 
^yv-£#Si-&£fc# f WC£>&. -ecO^^'J 

y U /WKxx-r/PS: if k <SD7* a y y niK U ~?— Srffl^S 
k. ;KU (bx^xf-uy) 3Bttfo!^&6J9ra<73£7L 

&<?>mmm:$> : fiMi*z&!S.-tz z t #t£ s . -r 
[0091] ?is#>i<mmtLxte. -mm**;? $ 

yfn- I- 'J J: 3 ftr/- h U ;t3S3rf£ffl^& £ 
fc*«T&4. sCn&»Tt>2, 2-b'X<4, 4-^-t- 
7*f-/W?— tti/isfn^is/ls) 7"o;n">\ idXTf 
3, 3' , 4, 4* (t-T^/l^--:**^ 

it, mmt tT *>#nw-& u^. 

[0092] 7i?#frft&fflc?>Wti\lMii. gmZit&X 
'J7-«CMU0. 1-2 011%. 

[0093] zmmt Lxa. mt&vx ( 4 - v w 

SK7i-;HJ<^y, b'X (4-7W $ K7*X 
;M X— r/K 2,2' -b'X [4- (^75^71 
y*i<) 7x-;H rnny, 2. 2' -fx [4- 
(A-77$y7i/^y) 7x-;H Mt7;^n7' 

^§-£6;K>Jv-«[fc*rL-C0. 1~2 0S*%T& 

Sit*s»*L<. l-sM^Tfc&iktf.tos?* 
[0094] $7amftMmmwmf&.ztiz>Biii,zmm%. 

Six*. Zntitb. i7x3ifeftMffimtf+ttlzBf&.Zti 



c^^^xig^^ajeiyjiTaff-rs. u^-^-c. *y 

[009 5] L^M^<0^JtLT«. tf?y ( b' 

^'J a -y f ;Mf 1/ ygt Oy/o -y ? 3*r'J 7 
h U 7n -y y n^U "7— fc, 7 v^sl/f^ffl 
t L-XC02 , 2-b*X (4, 4-^-t-yf-/W^— * 
df$^v-^a^sdfx^) 7a^*yfcl.v^i3 . 3' , 4, 
4" — f h7 ( \.--f+iVtt— )V) lis 

y7iyy^, #y ( \z=-)v^v» m^ni^xms. 
%x-i-~5%mn\!Ltii>cotfmft>ti&. mz. ^^ij 

)l>%L£mhLX3. 3' , 4, 4' -fb7 (t-^ 
[0096] t-f. ^-m<r>#?*W&}£iBJg£X 

±.<vim.x-mmLx $ 9 um^mmm^mm. «^ 

*J-e-n*«Jb*. 3, 3' . 4. 4' -fh7 

( t - -f^)VJ n*— Tf^r ^ ) 7 a: J >IZ 

ti^xu. mm^zx^ti>m^mmti>zi-ox^^ 
ijiv^m&^hVTzm^x'foh . 
[0097]*u ( f^/i'Xfi/y ) igfciK'jy */k* 

pwmm-hb. mftmiz£^xw¥tL*rt<*&K 
^^^jt^w^scoj&D^jamT^TLW^-ri.^ 

^tmmfmitk&mtfi&SiLx^&tzMz. mm*t>«p 
->< vmm*m$tz-*tx*vxhm*f£.mi-&zbizj: 

iS<^rvn ^'jy^y^^yu— boftfcO&K'J « 

[0 0 9 8] tf\)X+A'X?7 i Jl"-b+tfV a-y^" 

/wx^- u vco^ 0 ^ . mmm 3—6 cot^=y ^ts 
m^n^^ u y y ? 'J /i^sxx^/Mm^. ri«iot^ 
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ffiffi&£m&teBf&t&ZbtfX'%&. f51i.tf.ity n- 
y°a\Z )VX 9 9 U V— Y , ^'Jn ^ ? »J I— 

h&t'te. #7*e^j£^a { *ft^:h.3 5°c, 2 5x: 
c: L-^-f <=5r-?T Li. o . 

mUz J; S*«(EJi^&MS:-r ^ L-T, jKU n 
-roe/i^??y^-K Jicyn-yf-^^^uu 

- h . & s -y^P^ ^ ? 'J l/— ha^f £> 

9 9 »J I/- h -7 1 i#? £ U*. 
[0099] 2 -if;^ y;H<0J; d fc:77Mf /I'S 

Us- -f&)V* 9 9VU-h iz&h . 

[oioo] ^if^^m^mt emmizi. 

U 4 y y-f - 1/ it U 7o tr V if £ Jfl ^ h Z t #T 

[0101] /3®<r«ii: LTttWfcMRtifcvvtf, 
1 00Gy~l OMGyW&mizm&Ztl&ZbtfJz 
<. $£>fcii:lKGy~lMGy % $^>(CM*U<«±1 
0 KGy-2 0 0 KG y \,zW&.Ztl& Z. btfttt L^. 
h £ 0 SBIfcStf^&V -> t #8?ttit 'J 

»tt«0 it y T-m £ TftM IX Lid 3g.ft.tf*> hfrhX 

m^m^^mx^zx^xm^o . «£«r* tn- 

// miyTSg<95lffit-C$>*tH: » 2 0 kV~2M V«jg# 
if3.LV>. 1 0 0^mtLtc7)7-f iVh^J^V9<n 

j£^#3rfc*Ti±5 0 0 k V- 1 OMVUmWi LV%. 
mmW^z±W,^mW i ib^^£1xX\^h^tk\t, 

[0102] ewmt&erttsti. 

9iS*>mimig-tZ>tztb. 7i^l^£#JcO*£ri&^ 
LXi>3:<. £<m\\L%^Zbi>-5imX'$>& . .T<Oi§ 

v*. ity (t'^;px^-L-y) *<0&ix*:=lf 

OS? b <r>W§W?$k < =5rv > b v » a fSJBtffc -o . 
[0 10 3] LA>L2:A«b, *^olg-&gp WziS v 



[0104] *«W*=ffi4«-&»ff^)«39*S£ 

=&XS«tcHlS:#HlU-CSt^n>o 
[0 10 5] <Xgl> 

xs < i ) : mmzx o * *>$am&t:£&t 

2*. Ml (a) l,Z3tt± : >< l Zim&l\ l Z : &&th. % 

0itct3v^(±. mftizxmxyim&mzgM 

[0106] !&&ffc i ^T®*i*aat^if ^[6jtc^«ia5 
tmftiz&umftb-rzzbiz 
Xr>x. ®mzmfe& < mmM*Mf&x-z h . 

[0107] *^BHlC«^1g^S15*f^Sjt^r^^fc^T 

mznufcttitsm, £ *ii±ymmz £k>j* >3m& 

>-&wm&*±s8.-fhiti$m±. ®mziihtt&m&i: 

z>t>cr>x'b^xi>£^. zoLMt-smn. ±-f. mx. 
w *)i\&mfc*£.txnbi>wi * yim<&.m<7)ffim 

ft*±t. zcr>mmft&Z$>lzlt¥5U££±t&zbl,z 

[0108] mmz x *j y3zm&mz£.&~r hits 
mb Lxit. ( i ) mffizz *) ^ xyzmmtt-r&s 

[0109]^ s^tccJ: o a *y?m&mzm i k'? 
h\k$mbLx\t.. (in mitmzii. ^^y^rnm* 
^•i-^mm^L. mftmzMzmMhh^iwmL 

[oiio] ffifto ( i ) (ii) t,zti^x-<<*y3m 
-cooxi> -so 3 x*. -P0 3 x 2 «(xti 

[oni]»t(i), (ii) fc*j^-c. J*yjm 

U->. idL^^^^^ttSfcLTW- -COOX 
-SO 3 X*3bi.v%ii-PO3X 2 ^c0gH4a (ffl 

l. x{±*#m-?. T;^y^s^T^^y±^«& 
umizm-t&mm&jg.. ryt-w 

[0112] WiSOll-f 3T>3aWiHEOd^T 
2OTSrM'T'l.t>^J: , ?»iLv^ P Kafi*>'7. 2 
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yttiit^Mi^^hun ceb ( 3) ) tza^ 

[01 13] *9tWomit3JiV : m2cr)mmt,zii^X 
&fc&mk UT, 2 8 0 n m£LL<0&A^«i*K «fc 0 

[01 141 280 nmJSLh(7)}Sft<??3teE^f^J; 9 -f * 



[0115] ^fc^? h*S>iSTiSf s mWk : tM*Vk 
%£ N X*A«¥-affl;V*2 8 0 n mJJLhtf0^*O^T\ 

V-1->?ZmzL. fcJ:^3 0 0nmai«iSft«t 

jawftr*. mm-nmzm<^xnm-hz 
[0116] fftttf-f ^>-^tt*^^-ti»-fk-^t 

§Efl5*W ( 1 ) iztfrf. 
[0 117] 
[ftl] 






c=o 



H,0 




COOH 



[0118] ±ia^^ ( i > tc^-r i a tc; 
#*s*i*r*-7 b *y writ Y\tm^ta xwawTM 

iZ^X^^itb^hZ tizX*). -COOHttSr 

[o i 1 9] mmj&fmmi*. &zniz&^x 
^it-^^mizmn. $>?>m*m&2ixx^2>i>cr)i)W2. 

[0120] Z\cr)®£^ *y -?~*?1^5i1-ili?mcr>ft^ 
iJi, 10 00m±T$>l.^i:*^4L<, 20 0 0JJi 
±.X'$>S>ZtiJ t £*)nZUK ^Pfi*>*l 0 0 0U1TO 

■BfCfC J: 9:S<t£-£ t-W< =Sr£ . 
[0121] *HS«*^OiiJgiSr|56±-rs^-(t^f>. 



... U) 

fcT. W6-2 0 2 34 3ftli, SatfC-f^y* 
S 1 3r § 7 h * y y i^T i^* K « 5: •?» > ? 

jjm&fflmztix^&. 

[0122] LfrL%Wt>, mfi-Tmeom&lzittb-i* 
^co«R*M* { ^< . Jfcft&to-o ZtfX'ZK^Z ki>K 

[0 123] J: 5 *JW8ft:*i^T2 8- 

0 nmJJLh^Sft*^«^tC J: 0 A *y3m&mt:!kJ& 

•TMk&mkLXii. l, 2—t-yh* yyi/'TiSFx 
>v*-)vwm7*;->v®mmw, i. 2-t7K 
yyi/Ti/ h x/t-*^;ug}&-tf ^. i^ ymmwrntm 

[0124]^^, 280 nmJ^±co^«<05LHSItCJ: 

xv^-<^mmwztt%i\h*)\/ir^i'>vmcz<r)4 
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£<^fc-#Hs£ IB lr">S , 2 8 0 n mlV.±<0^c^> 

'J T ? U yUBt . U X 9 9 U /t-*3f 

[ 0 1 2 5 ] 7 x y-/^®HcOftlIgi: tTti. t e 
r t -y ^M^;Mf ;t^?>t e rt-yb^f 
iV^lVm^KCT) t e r t-Zf/l/XXf/l- 

[0 12 6] Jtf'JTS h'B^^'JT^U;^^ 

/t-S. n-7nt;tf, i -rnt;H s n 

sec -~7^>Vm^ t e r t 

'O^'/Pr/i^^i--*. 2-T-th^^xf-;pS N 2- 
3-*h=¥^-i-me;i^?eD7rt'33fs' 

[ 0 1 2 8 ] Z o Ltz&m&nWSmntzihiZlRmtcK 

mmimtL-ai. cf 3 so 3 -. P -cH 3 Phs 
o 3 -. P -No 2 Phso 3 -^jtr-^->fr?.^- 

[0 12 9] Z<n£oWl¥m^£^X4*>3i3m 
9mi^E.<^7t^9-ym^J: ?%ffl¥J3\*l^(7>ft 
[0130] — 2 8 0 n mtljb<05ft«c0*SSWt <k 

■<( *>3m&m?h$>-cooxm. -so 3 xa 



[0131] §SftM(:i;M:*>-3c8l«g£WU mttktz 
*lz®Mh h v ^ttWH Uz<\ ^SfcfctfrtrttS £irr •?> f 

£ a Ltz&mitz&^Xii. mftlzX 9$S£LfcHtt«, 
[0132] M&mRmzmZ LXfffl-i-Z ZtCDX'Z 

^«a^-a-&^rrsfe^*^f t>tih. zzx\ wm. 
gneai. #wwfs^A«, yr/s, -hoi, ru 

[ o i 3 3 ] icoi a tttux^isfrmttit-smcom 
[0134] mn-t&mtmifflk tx&. jmlkx 

a ttfGN3t&M&Wft>ii, 2 8 0 n mJ3Lhco^«T'Bt 
[0135] m^^mtit^b LXit. *Bt^ 

Mfrbjk&zti&mzXixtpmtsti.^ *j)Vi$*i/>vm 
tt\ti^<r>mMmLmcr>%y& t Lxttm-tz i>cox-t> 
titf&mn m^&zbWX'Z&. zcvt&g&fciz 
mzwmtiswi, m®tft&v>!^-ftix'i>mtt^&. n 

T. 2«17'S>'». t>«tlX3^r5V« 

liffifig^O. 1-3 011%. MKIiO. 5-1 
5*»%T-$>-i». 0. l*M%*Sf<73^-fc»i. I^Bt 

[0136] SXS-CiSaKttjHlSiHjJUi^JS'f * 

>«**»»^rA-^ v &fi:im&*®%i<pi l zm2ti& 
ti#>, zti^izmmt&zbtf*!,^ 3 

#^110 0 Ott±.cr>XV -v-^Hb^it-smzit^tfi 
<,zm^LX^hZbti i &1*U$.L^. 

[0137] *mxom3<tfmtzts^xi±. mi/tizz 
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[0 1 3 8] X-VAmmtbtLXte. CF 3 S 
0 3 ", P -CH 3 PhS0 3 -. p-NOjPhSOj-f?: 

Wtmzli. y*7i-^3-H-^, 4,4' 

[0 13 9] X)V7*~ ^AX-Xf/mm^k LXl±. 
^^x^7";i^RR9»flc: p -— h n^y^u- 9 , 1 

0-yIh^yT>h7-fey-2-X/^-«iS 
[0140] a/M^KBHttfrfc L-Cti. 

sat. h &\m&MPt i/>vmimmz titc* u 

[0141] 7« y-/WR«»»#*<0filflH6i: LT 
(i. t e r t -7*h^rS/*;W#— ;Mf-A*^t e r t 
-T'h^i'*^— ;Pxf-;uS55rif<ot e r t -7*^ 
x^xrtWWWBMfe&W kit* . 

[0142] #yrs fflwu »J;H^P(= 

xf;H, n-7Dt;H, i -rotyH, n- 
sec t e r t * 

yy/l^T/W^df ^S, 2-T-feh- d ri'X?-/Pg, 2-* 
hifyxf;«, .XM^jcf-Aau 2-xbdf^xf- 

[0 14 3] +?Y*SWT&YMmhLX\t* ± 
yh*c yyy7yK-4-X/V*>^g^«: < t7b 

[ 0 1 4 4 ] 2r*>. ±ML*:£o%tt.-&'®iZ'&ts&%. l & 



&mn$&:mt:4it&mi. tH^*i o 0 ot&hmxv 

-7-*?l$ft?fc&miZ'{£¥mz1&& LT ^ 6 £ t *>m 
[0 14 5] -e^io^rR^*^. 1. 2-7"7h-=»f./ 

fcfflv J; h 4 * >£&1±S£)£##®-C£> 

•5. 

[0146] *?|BBom4c7)®«lCfcV%TJi. S^Ci 

y-&m&^hbK mitmzMzmMtMtBMuz 
m&&mm-t&it&mx'2>&. 4*y$m&mkLx 

it. -cooxs. -so 3 x*$>&^ii-po 3 x 2 s 

* v ±m&i&mfmmmk 1 . 1 nmw& hmw&m. 

[0147] wxmnzm *ymffifettv. mxmz 
ykizmmh h \ ^tmm uz<\ ^m^meum **rr * w 

wzmmtz. z o Ltzmis.mz&\ixte. mmzx 0 
mLLfzMW, mtmcmizmfr&^&itiirmztpm 

LXV&?. Z<r)tz#>. S%MX-i&*fr#*ri'tmif s * 

<7)ttn*). ^tmx'itm^Kmf)m.n-t h t v ^ 
[oi48] mmmfrmz&z i xkm-t h z t co-c# 

[0149] ^coj; d ^^^>-/P«-&*-ft:-^icoa 
frMbLXte. a-i/TJ*}>v#ymmfo. a--h 

vtt/utfymmft. a -? x^/m? )u#ywmmifc. 
[oi50] mi&h%m.mLmt LT<i» ±^L^3t 
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&mEmmfS>tl~ 2 8 0 n mIiU:OifcilTfi££?&£ 

[0151] mtni-h^mtit^mt lti4, 

ttik&®><DJ8ifcmi&coMmt LXftm-t h i><r>X& 

Mttmtitffa, mmL-^m^-rtiX'hm^^K » 
r, i«t$>ik. 2«rs^a. i>4tf3f8rs^» 

Wm®*0. l~~30fiM%, *?4 L<{40. 5~1 

5mxt**. 0. is*%*»ito*&#tc<4. mm 
1 0 1 5 2 ] &*5. safcttifuffinwi. ain-c&s^ 

[01531 fiLfcJMHU: J: 3 te, 4ft 
«cott*tt3& 1 3frt^S«^fcJ4. fiWI><III ( 5 ) 

[0 154] #S¥6-2 0 2 34 3^fc(4. « 

vSWfcl/C. *<3«**>fl*tt***>-CV->*. 7<yJWfc 
&»itttf>ISjWlfcfc , *-4. .TftfciO, Jfbktt^lifilcgi 



[0 15 5] LfrLtcffh. JalLfcJ:3 5cl*K. 
[0156] ZtHzMLX. *«WO*Sfefc:*JV^4« 

fctcfc-^T. mttfr^&zizmzmMzik&z.ttf 
x-z . a« *»o $ a i t tf-cs * . 
[0157] ♦(cwrtjWi.tBi. 

*>*6 0 • OT, § ^Z\±A 0 * fiTTObt £ fc L 
[0158] *5KBcof8t*j£fc:MV^*i.SSoK14«B!t 

[0159] ffHUK^>MJ*3mtt^if »m±$. 

mzchvx'htumizmjzzti-r. mmztizitsmcD 
fm*&m%zizfcixm , S3&%izti2> . 

[0160] ftmmiVMteMt LTtt, 3?#&^-fb* 

mz^yy^i yx.-T>i>-t3£V*<7>ffi&fc. *yy b y 

itx)i>? < btt£M. *symk&m. ^nyyttMil 
^mttitinyatc hiHzrs. ym. i^^yB (c. 

I . No. 4 5400 ) , x^-j/yj (C. I. No. 
4 5 380) , z/TSisy (C. I. No. 4541 

o) „ ^.yafivu— X, x'jxns/y (c. i. No. 
45430) . 2. 3, 7-h';bh'ndrv--9-7x 
>^>-- 6 - ?J->\ a-^5>-6G^i:*^tf 
VT-^feS. ^->- (C. I. No. 52 0 00), 
7X1/A (C. I. No. 52005), 

(C. I. No. 5 2 0 0 2) fcjrWTVyfe*. tT 
n^yB (C. I. No. 45005), h°c?— Y 

(C. I. No. 4 5 00 5) =5rt*coeD^>"fe^, 3 
-r-b^^VJv, 3-r-bf-/P-7-> ; a:f-;Prs 

[o 1 6 1 ] a ^«^j<oe^-sij^(4, mieiz 

4 0 ^>'3Smix*^*JiKS.I > vM4i^-ri»^-^lfJ(^ 
LT.jiSO. 0 0 1-1011%. »^L<(40. 0 
1~5*»%T'S>S. 

[0162] ttz. mytizx o *y$am&*£j&i- 
zit-smt Lx±&<7)-r7 b^yy^'r^^mm^m 
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T£ft. 

[oi63] ^j:^ tc$mm<n^m^±. 
[oi64] *&wcomi^ttnwm.-xmiz&^xm^ 

fcli . 3§««£f£, JnJfeWSltfftr 3 £ J: o T . 
«S^£<1 ;i£1£l§5-g|itt£#ft £ t *<T-£ & . 

[0 16 5] ±3*Lfcj:5«:aBate«ift*rt±. m 

[ 0 1 6 6 ] fcts. £ 3 LfcJSbrasajftlWi. b'/P FT 

a, r5X7f-(X7i/>fn^k oA-tvif— . bias 

&fiu ^(cttt-ft;£$l?^&fc'<^^£*-rft*:#>. 
[0167] ±3£LKB%&iMMiztt$ti&-i-y h 

^jyiSTitvmmWbLXte. i. 2-^7h4f-yy 
^r>-'H^*^;wajft7xy-/^fli, i. 2-^7 
h^y ys/TiSYxnrtt— MKMtitv x+ir^VUtttZ 
*mHF*U^. £*l^A*-&*$;ftT\Aft£. fiSKttA* 
A^»l££^j£Tft£i:#''T'£ft. 1. 2 
- 7*7 b * y >*J T $s H xM^ai 7xy -;w«flt 

5 vmmfobttmzgmmtt&tzfr. wm&izfst 

tl&. l>-?bi>tiki\X^&. 

[0 168]it. £&Ltl!&%&®J&mz&3iZ ixh 
XVtDVXiSA 5 YWmfab LTWu TIB— JK^l ( 1 ) 

ts*> zti&itizmwttz l v \ 

[0169] 

[fc2] 

— f , N=C=N-Rl"1 — 
1 J » ti> 

(jS*. Rite. Ji^-U>m. rnbVP 



i-2 0<n>^m&*^-t~ ) 

[0170] Zcr>£ 31:, tKU^/M^M 5 HgtSW** 1 
B§flfti^Ol?'teTliJ&$*VO">ftfc, fflj&fei 

Bare* ft. -e>iT\ xt:>3-wf<773-b 

fmcmmitwtMzte. mzmti,<m^t>ti&. 

[0171] _t»Lfc i 3 &SaStt*J8fofc:i3^ 

Tfi, i-y yiSTitvmmtttbxv #j\s7Zi?j s 

-£A*0. 0 l^E/l^l^l^-^^^S^fcAsS* LVV 
KJCttSOSiJi^O . 0 1 ^lofoHT&ft k . Rj!£?ttfc 
2L<. S^HJRtxfcWftifcAWfcrfrft. ifc. 

Kjett*^*^ i ^r/p^^i. ft J: , sa-c vmmife 

ft. ±IBSiHfcigs^-?»£i:-C. £J£ia*£ 1 0 0*Chu 

-t ft £ b . ^jumTrnzfrfczmsbz z b 

[0172] &miom&m&<om&fmzis^xm'> 
^ixzwemmmte , mmm<7>m&'m*im lt ^ 

-M£f: LTfci^L. 
fciffilf LT»K t LT t> iv>. 

[0173] ®:ft^mtom$:i&tmtz&i&-r2,izi^ 
b tzj: K>mmi^^>mmirzm^mmmmm^m^.-r& £ t 

■VX-Zh. ftft^ti, -^M^i: L^3tffiffl«%^^S* 

mc3-^ ^ yrLxmrnnmnizmimmsRViims: 

#i. ft b s n— f ^ > 
^ LT . JS^ftifflB£!f%« £ J£j£-r ft ^* i «lT* ft . 

[0174 ] tti. &iim&<r)&imzm^x 3ac7ct 

^!toT»«gP^^-rft^-^{i:. ^«£0®3«xiffl 
^?L«*i0iteiS«clc-e^F*g*B* T'#JSS> ft v ^{i 
3-^^>i/L, *SA^rt^c^oTfS^I4ffi^!H!( 

[0175] n-T- -f yyjmb LT(i. -r -y ey^ 

5 S ^- h^c7)V^#tt^^Srfflv>T t«fc^rv v 

[0176] *mfrmt&*t<7>mmMmz*>^xi±. 
B^mm&mm&^ftm&ztiKmmzm^&zb 

[0177] m&ffljmm&^i^i&istiteimfcb 

^w-r zmxteMfrnximztix ^h&jizmmtf 
m?t>ti&. zozoiz-ryh^syiSTwmmtbx* 
ft&^mw&mm2tiJ-z&Kmi8imzm^& ^biz 
x^x. ;*?-ym#nn&n&\,wmMZ^&c&<}% 
mmzjmth z b a*t^ ft . 

[0178] <xm ( 2 ) li(l) izX ~>x 

mm i tz&f&zixfiimfttemf&mm 2 lt . 01 
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# ix . jsatttffljiit^a 2 coH3t§64 fc -f * y^&its 

[0 1 7 9] Hi (b)fc*5WCW\ W^-y*<JE* 
ft£M£3*iftt»a>'Cli&». y*>*#* 

CO 1 80] UaCtcKLTti, ^Lfc^^&fflV^ 
^-ytffeOteiiWL-CIBKLTfcJ:^. 43t. 

yzm^xmrnmcV'-yzmftLx t 

[0 1 8 1 3 $£>fcUU Ka^^-VttZUXTCflWrfc^ 

[01823 mmami « J:tfl*2o8aw=*jvvr 

it. 2 80nmfiLh<0»IW)««*fe8IMM-ft. ^ftfc 

tt, 3 00nmKA±T'&&£fc#*« : 4l.<. 3 50nm 
GUi'Cfc&C «fc Lv>. 
[0 1 833 »fcHtfWM50rt»f5»»*Hlt=«3e-f * 

■i 5 h'<^)©)R^)©iRSg* < 4 5 0 nmULhte&SkOt^ 
&<&l>. .I? Lfcif-^i. §^t«&««0500n 

[0 1 843 *I6BI^3« J:^4£0®«CJ3V%T 

- x * + Mf * - 



[0 1 9 03 ^^y^ttSt^-f^-yt^^Rffi 

[01913 *yt LTJE^ixS&gTnSfti: L 
^y, ML ?aS7^ tli/fx 

ft*. 

[0 1 923 £iX^>^S7C^(S. SS^ia, SmM. 9 

mm. &£x/fflmwcD&d%:&m&b Lxm 
&sbi±. ^^ii(ts^Ji>f *yo*gg#o .001 

-10M, ML<l±0. Ol-lMfc^SioS^t 



[ 0 1 8 5 3 TM < 2 ) T-fflUSHftftiSii UTtt, $t 

a, mwtmzizAimfizM'g. fttfxtmts. tvrxrr 

y^yy. y^o^^'y7y^ e J:a^^g^x'<^^;^3fe 
[01863 in ( 2 ) etttvcii. mixmmm<r> 

-f*^3»tt»c«L-C» &IS<0IS ( 3 ) T'&K-f 
*M=, TfrAVm&kLX ym.it 'Jf7A. ?ki8 

ft* y «> a „ h 'j * A«o*BHbM . &m V * 

5§?s<^^-<i:t i«?rfflv^ ztL^mmizmmi-t 
<vw£w zovtz^mmt. %-®x'i>m-&Lxm^x 

[0 1873 <HI ( 3 ) >mz. &f8.ZtLtz4 

mtmiz. mtRmz&m'(*y&teii&m9m=Fzt!i'& 

ZitX. Ml (c ) (c^-r«fc-5fc^«^S:^sE-ri). E 
1(c) (cfcV^TJi. M3tS54*^«gBi:^:&. 

[01883 B^atc^tfc-f =ty^tt*<±. ^«-( 
^yt^^JES-^d. ^^y^ttSt^^jf 
yi:<7)3^K^cr)0iJ$:TIBft^ (2) l::*-f. 
[01893 
[ft3 3 

■COO"M 1 "" 11 * ■*■■-+ TC <2) 



[0 1 933 ££ffflv^ix^«m^^1K^P H{±, 
7OTTfci.£i:*W4L<, 6. 5VX¥X'bZ> Z kit 
J;D*?4U\ *f&HJCt5V^fflv^^>ixi.^^y3cMtt 
*fc LTt±. **T-0-f ^-yj||Ji^fc{)^*^P K a 
fi|^7. 2iaTT*)S l><?)W18ft1,zm^h1Xh. Z<7)t§ 
^ ^»!Si&^L^7|c^^pHAi7ftJ£^i.fcL 

[01943 ttc. &m&ttmm<Dp h*^7 zmuz 
smcr>^^y^mimw\^>wm. mux?*; 
-j]&?mm. isyy->vm%k\ztt\^x%>&m-<*y 

1?WSLXL$.o. %<7)&m. ^»^^-y$r#4»ix 
^r<^S. mtlX. tfyxm®lzxt:ya-bmz£*) 
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[0195] ZtlVPl. *%P)Uz&\,^Xm^t>tl2>&S, 
[0196] #?&HJH;;fc^Tt±. &SM«SW#ffc 

mm.miz$mzz±t&. Ltztf^x. ^^astt**: 
[0197] mtif „ igtim&KmwL^izmf^isv 



*7i*w\uy>im. mum. T*+Mmft<?>ftwt® 
fowztmfaz&mmtZ'. wao. 

[0198] JiLtOJ: d IZLX. *^6Wco*StcJ: 9*6 

£ti. WTOXg ( 4 ) , XS ( 5 ) t7)^-TixA\ $>S 
[0199] <XfI ( 4 ) ^jfr^Bc&KJ: D»l£$*t 

tzmw.m4<r)mw.&zfo±.2*t&tzMz. mi <d> t 

[ 0 2 0 0 ] 5}">3<^ttSfc#JR-f ^-y^JS-fkRjtE 
^J£TiB-fb^ ( 3 ) t^-r. 

[020 1] 

[-fk4] 



I COO'M 



7 s — V 

Reductant. 



COO" M 



(3) 



[0202] fflV^ftS^ffW^gSix^V^ 

^f^rsvitf?^ hj.x^ts bh- 
o ifcmmtett-t&Mmztmftiim-tzzkiz 

iot, &«|ffi4£:&R{t£-lt££fc#-C#£. 
[0203] <IS ( 5 ) >gmSB4K*rLJ!£«tt£l*] 
iS-grSfctf)^ 01(e) djjrf «fc 0 -> § 

5S*t. Ztit,z£r). mm&4<r>£3l[*i&&mX'h& 

m&&m-thzttfx'zz>. 

[ 0 2 0 4 ] &JSi: LTti. «^Sfii* 5 ^ 3 S:< > Jfc«OT 
[0205] *|fS^ -y^iSi: LTlis MX-if. SI. 

[0206] zmmmmx y * miza. mifcw&mi&fr 

8L ^y^x/H^^ojlTuS'J. mbi-hWJ*. ED 
ta, ?S5gL 'jy^S, ?x>gL /yyyf^ft 

$ttTt50fS#^A¥-rsc:t^*T§i.. -eciT. Mia 

3g L < l*£?Lftflf^<03E«#SSTf h £ Vim LX& 

[0207]^. *eS*i: LT^-?L®«s5:fflV->ft:^ 
W4. «^*^^i^14^«^M5tS^[fi]±$-ti:S^ 



ftt, TI5^Xe ( 6 ) ^ f.tC^ 5 ^1 i: L 
[0208] <XS ( 6 > >#.TLM#WS7L$:. 

^±iz\$mwm.x*im-?h. ^mmtLxn. 

V**Z*m^ZZbWX'*&. 

[0209] tmmz&?u>*ftG.Lx^z> t , 

T^^b'r®, iB^=5r^iE^1i*5J:t^aiSb"</f-J:0t 
[0210] o =5r#iffflll§ 

[0211] ^fflliiWi. ^Ciott/^-Hl' 
^--y-<^iSfia7 J 5 -^ri: 5riiHf & £ £ V ^. 
[02 12] m&y < 5-b LT<±, >-'J^. TVUS-f 

%k'tim^btL&. tem~7<7-n. ^^mmsnzm. 

£LX. Z<?>m.-£%9Z&m3itZz\btfX'Z&. $>&^ 

Ltzumy < 7-mmtet L-ct±. ^j^x^^y 
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c o 2 1 3 ] &*3. *f6Bjw»jt^?£ictJ^T. mmm 

[ 0 2 1 4 ] ifc . *«Wt«*»S««WlBKrJfet= 

[02 1 5] 3ri3. -^«©JiM^«-fk^tCitei*f4:S:iPffi 

ZtllZ£~,X. Wmtimfttn&gVtZ |6]±? 
[0217] -r=5r;b*>. 02 tc*rf «k o lz&JL&<r>&& 

mm* 2 1 crMnizMf&Mfr&mmm^ o cowswki^j 2 

fc*>. «e^*2 1 t»«gg2 3 fcoiwssqtrsiriifl: 
2 4 cr>mz . tmtb 21 1 smsc 2 3 1 <oHua*fc 

^RtT4*«Mk^2 4C0^MJ: *) i> &\ 
[0218] ^StftoWSteffli. V-f ^V-v- 3 y 
RFjh%ife>fe#>£(±. »81Hfr2 1 fcJgmgff 2 3i:«0ia^ 
*3ttS*fi^^!i%2 4^***^ 3®^<*2 1 
2 3 fc eOl^J^htc^E-r S W^-ft^tSJ^^**^ 5 teW 

[0219] -fmitSm 2 4 li, 

&&i-$>bcr>Xh-?Xi>£^L. ■%rti£ifl'Cr)i><r)X'h'> 
Xi> J;v>. lfiSitt2 l fcSfttt£j&faP5&«flI 



[0220] . *^Dg^^SffilSlfflRCfflV^« 

^■^{i. &mmzmkfrL>mmztix^&^**zsmtiz 
t ) mm: t'cDiJimftmrn. >f s h . # u r a k . 

/M-oxf-Wi' (PTFE) JfrKUv— K//^?n 

( b c b ) mmw. m&tzmttemmmgvmm 
it* k'ny* -s^sntc < v vzmz . mn-m t i 

[022 1 ] «W8<^*J6fc:J: 0SBt$ixS«-^PW5r 

[ o 2 2 2 ] 04 wi, &mw&msL<n&m.\zm\\t>*. 

ftJrafc, ^-b«08Ma, b. c(Ct>^Ttt, 

jTtzm&*?->t%&mw.®4 2&&ii&tix^&. 
c7)mm. * fctirtaj* s v ^li-eo pf*t= t'r^^^ - > 

[0223] b'T^N°^->-5-JBfiELf>:«-&gP«d^$ 
iT.4«fc3{^ t'TT'^l»^mgi54 2cOSgiBJi> S—Mfc 

SlK -«-iU=J:»). t'TbWMtn&WiZ&mz'fZ, 

[0224] h-^^c: t>n 

w^n^^. #joj^«ji<±. flixfcrcu/Niiyi. 

[ 0 2 2 5 ] £ a LTJttfcSiufcBB^-VjWBJfcS 

[0226] &m%mm®.ii. bbfrtftmss*?-* 
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[0227] £SI^^£fctt&#1g^«<7)iai3:, 
[0 2 2 8] $£>fcffi*&. i*fMWK'*!)'( 5 

I: AT* 4. *«tB!B«0«fc:^»J*V 

[0229] W8kW— >*&Jlfly 4 /WAtfcO&jtfls: 
k «-^-fk L^ftMtS i k fc J: -J T . ffiiSas k 2M£ 
Off *>8»HM!MC*S < -ti. i k ** T* * . 

[0230] tLL, ffifc/^-^jWBJftSfufcW^am 
t . b'T* { JBfj£S £*S«-r& ZblzX. 0 

[ 0 2 3 1 ] £ 0 Lfc*£*#«>imiiBlfc. B5tw 
5 1 «t»fc»Stf>JWr4»«»5 2£J£jft-f £■! 

*t*-.6>Lk 

[02 3 2] CltfDi:;*. s/- h«<0#TLK*DlBI»*+t: 

i^^-yt b*r k fcirrsateawrfcw* - k *<-c 

\,\ ziibco^mzm^ZZtlzXiX . -fy^-b'T 



S*«^BEIS^"^->-k b'Tk S-|SItXST^-r^£ 
[0233] gUhfMliL*: J: 5 #»5W>*ifefc:<k*i 

[0234] ^rtj, M^MmmmztLtizmnmmx. 
32, 3 3<nmmizte. ffi&fcj&ft*'&£%^nft 

<£ 5 IZ. mffi.c?>mmM 3 2,33 fO^SBCJi^tt*:^ 
#£ir£&V'>S*mffc;&><o : 5:6Jf 3 5t i ^t&Ztizi. 

[0235] «SW)*OTfc»l*3ft.*ie«fc*« , S' 

wmwFc 5 %vxTx-h s d k £ s-t. i^tt 

*t3gjft$#ut»«**»fe ! fi:ftJi^>**^ 0%, 
SfefcHi5~2 0%C^$*tS£k5&«a*ixS. J?3 

[0236] wmfcfrh%z>m3 5». ttnexg ( 1 ) 
-tz>zttfz'£&. h&\^i. &tm\*imz^?->-V: 
«35Sr®^LTi,iv^. nm&mmn&mz a 

[0237] £CDi o ^m^JIlBMl*«tSrt#S5t^ 

k^mguk^sm^^sr^a . 

[0238] «*^Jc7)Mi:, »J -^=5rk' 

[0239] mm&. mm<?>&m?szv7* h^^vw 
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[0240] &&l>fi. 2TimW7 4 )VA<nKm\iZ&M. 

T<tfKB&&*9-=- yy i>x wwn - y £ Btft lx , 

[024 1] S^Ki*:, &B8W>ftb *) tz^ib/*?- 
[02 4 2] t>*>^>/U £3 L>tiSmfo&^3:£Jlli& 

iz s ^mtiimmomsuz&^xii. m&mk&x-oxm 
.xmtm< t twwuBti s . 03 £ 

[0243] **Wt=*S*-&»«^l«Kfir«ais £8 
cn^m^- -y 7<OJifg<7DIBt£c^j£l;:jiffl-r & £ b i> "TH 

2tfco^*^-yroia^*fAUT«B-r«.vi 
bizX^X. W&^&2r>cn¥mWi->y7ffi<r>W&*W 

y^gm^t'n^mizxvmkLxi**^. 

[0244] S^Wi. 3ls»W<0*«6tcJ: Om&Ztifc 

Atonmmizx^ximztititfvArvA^T? s f 

flg^-h*^#^$^fct^)=5:t'^WbiiS. £OJ; 
ZZbiffltfebti:*. 

[ 0 2 4 5 ] WT\ HJg^tca^^T*»BJ5:ft*W^ 

iw-ii 1 . *&m±c:tit><7)mmm0)frizmfc2tih 
[0246] imMm i ) m&mm^m&^—v 



comm. 

tmfot LX. b'XV W 5 F - I- V TiSyffltiii'— h 
/MSIJJg (+7 h=if^yyryK*f$ ; 3 3 ^fimo 1 

%) irr-tbyi^mmtx. ivft%com&(om^mm 
^mt. 2 5ooT-3bs„ fthtitimmz. mmcomm 

is-b±<izmfrO. lMmt%&£?xVya—hLX 

msnzfflz. m&x'3 0min$m$itx. » 

[0247] Zcr)is-blZttLX. CANON PLA 
50 lfcfflWC. =?4 ViBlO^m. ^-^3 0/*m 
CD7X?£tf-LT3te*5 0 0mJ/cm2 (««4 3 6 

nm) o^»ttr^3fcU -< yfy a frxyw.fr tt&m 

[0248] ^-y^tf^SiU^-FSr. 0- 
5MfcliSEt7tB!E^l*^?ffitc5mi ngifi, 

h«4. ix'h^ti. m^kco^-hi, tkmit^vm 

th'jWO. 0 lM*^?gtc3 0nii n?S«m, 
tc(±, 5-f yffil Ojum, X^— ^.3 0^mtf5 v'X^k' 

o <oc u fr^^mnMfrm^tix^tz . 
[ o 2 4 9 ] H6 fc, ^msmcnhivfzm^mtiza 

zco^Mit. &mi somizxm&LKmimii&mwL 
3mmrX'$>&. 

1 0 2 5 0 ] =2r*5. *HJ£W-C#^»n/v:«^aJ«OBfH 

j>7>*/i>#>mzfii3k-t&*)i<*:ym i &&LX^ 
[0251] znmormtiz&^x , fc&ma^ 

[0252] £cr)«fc 3 tcLTff^a-^gW («^^- 
5:. $<olCil«f»^-5#^PS-50 3 
lC3 0mi n^SLT. «W»t=HW>r>* tMrt-CfcC 

[0253] ^SSPklfe^f*:i:Oaf«Mi<0P«<±. Vt<0 

b&*)x-bh. m&&xi±. v>~?*&m<Dmi§,x'co\z- 
i\#m.b LX 1 . 0k N/mH>r^<5 r )^Jiiaa^st^< 

-ht&IS^L, CugS(COV>T9 0° ^T(tn, 5 0nm/ 
mi ncO^frTTcOf-^jKSraa^tJt. ^O^SIR, 
1. 9kN/mkarO, flatftkitlttLT. *««fctt 

t <7)®mmmifrX'$> hzt i*6mzixtz . 
<r)?rmzx<owmzi%tzig.-&®mz&^xi±. mmm 
mt&mtfimmb Lx+$-mi&Lx^z> zttfbfr 
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[0254] ( mmm 2 > zjinwmMfa^vmw* 

mmtLX. PTFE^TUt^yUA (S7LS5 0 0 
nm. MJ¥2 0Atm) £JBW 

[0255] (gttoo ) mw8fr-?z9m 

iB46-5#?SPS-503fc3 0m i n?f»U UttSWC 

ffito v ^x i> - yjmtfl&m Zixx^t:. 

[ 0 2 5 6 ] 07 *3|J4<5lKi#'onfctS^gP«tfc 



[0257] *HjfeM-C#^tlfcS-^mtCtJ^T, « 

zmmmi tmm^mim^xmmLti. -e-oigm. 

u?)!mw,zwm2tuz. ±tz. mmMtwmtn 
®mms.&isx'*>~>tz. 

[0258] (n*i&M4 > mrnr 0 v hnmrnm 

Ht^yhn^'j-?- tJiVb'^. (4--?W5 

IS Lite. fc*?U #V^U>m<r>4rt i mm27i. X 
UTS h'BM#fc^Llx^l^:*4f^FJ&fttOil*it 
ti2 : 5i:U ^57h3*r»;v-fcb'X (4-vW 

[0259] 
[^5] 
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